Overview of angiogenesis: Biologic implications for antiangiogenic therapy.
Tumor angiogenesis is essential for the growth of primary and metastatic tumors. This process requires the coordinated activities of multiple factors and cell types. For tumors to develop a neovascular blood supply, tumor cells and host cells must secrete proangiogenic factors that offset the activities of inhibitory angiogenic factors. In addition, the newly derived tumor endothelium must respond to signals in the microenvironment to survive under conditions such as hypoxia and acidity. Moreover, because the process of angiogenesis is regulated by redundant factors and pathways, inhibition of any single pathway is likely to select for cells whose angiogenesis is driven by other factors. Because antiangiogenic therapy is unlikely to induce tumor regression, the criteria for efficacy must be evaluated by means other than the standard criteria used to evaluate cytotoxic chemotherapy. Understanding the basic principles that drive tumor angiogenesis will lead to the development of therapies that will likely prolong survival without the toxicity associated with standard chemotherapy.